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1 Executive Summary 
A visit was made to the Illinois SPS-6 beginning on September 19 and continuing 
through September 21, 2006 for the purposes of conducting a validation of the WIM 
system located on Interstate 57 at milepost 225.6.  This SPS-6 site is on the northbound, 
right hand lane of a divided four-lane facility.  The LTPP lane is the only lane that is 
instrumented at this site.  The validation procedures were in accordance with LTPP’s SPS 
WIM Data Collection Guide dated August 21, 2001.  
 
This site was installed as part of the SPS WIM Phase II contract on July 26th and July 
27th, 2005.  The site was subsequently calibrated, by the Phase II contractor, August 8th to 
August 10th, 2005.  
 
This is the second validation visit we have made to this site, the first being September 7 
and 8, 2005.  At that time, this site met the precision requirements for research quality 
data.  
 
Subsequent to that validation visit, the weigh-pad analyzer board was replaced by 
IRD/PAT Traffic personnel due to failure.  This is the first field validation since that 
repair. 
 
This site demonstrates the ability to produce research quality loading data under 
the observed conditions.  The classification data is also of research quality for the 
TMG Classes 6 and above. 
 
The site is instrumented with IRD/PAT Traffic bending plate WIM sensors and WIM 
controller. It is installed in portland cement concrete pavement.  
 
The validation used the following trucks: 
 

1. 5-axle tractor semi-trailer vehicle with a tractor having an air suspension 
tandem and a trailer with standard rear tandem and air suspension loaded to 
75, 840 lbs; the golden truck. 

2. 5-axle tractor semi-trailer vehicle with a tractor having an air suspension and 
trailer with standard rear tandem and tapered leaf suspension loaded to 60,880 
lbs; the partial loaded truck. 

 
The validation speeds ranged from approximately 39 to 60 miles per hour.  The speed 
limit at the site is 60 mph for trucks.  The desired speed range was achieved during this 
validation.  The pavement temperatures ranged from 48 to 86 degrees Fahrenheit. The 
desired 30 degree Fahrenheit temperature range was achieved.  
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Table 1-1 Post-Validation results – 170600 – 21-Sep-2006 

SPS-1, -2, -5, -6 and -8 95 %Confidence 
Limit of Error 

Site Values 
 

Pass/Fail 

Steering axles +20 percent -4.8 ± 10.4% Pass 
Tandem axles  +15 percent 0.0 ± 6.9% Pass 
GVW +10 percent -0.7 ± 5.0% Pass 
Speed  +1 mph  [2 km/hr] N/A  
Axle spacing  + 0.5 ft [150mm] 0.0 ± 0.1 ft Pass 

 
The pavement condition appeared to be satisfactory for conducting a performance 
evaluation.  There were no distresses observed that would influence truck motions 
significantly.  A visual survey determined that there is no discernable bouncing or 
avoidance by trucks in the sensor area.  Profile data collected by the Regional Support 
Contractor on June 4, 2006 was also available and is discussed in Section 4.1 of this 
report.   
 
If this site had been evaluated using the ASTM E-1318-02 standard it would have met the 
conditions for a Type I site exclusive of wheel loads.  LTPP does not validate WIM 
performance with respect to wheel loads.  
Table 1-2 Results Based on ASTM E-1318-02 Test Procedures 

 
Characteristic 

Limits for 
Allowable 

Error 

Percent within 
Allowable Error 

 
Pass/Fail 

Single Axles ± 20% 100% Pass 
Axle Groups ± 15% 100% Pass 
GVW ± 10% 100% Pass 
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2 Corrective Actions Recommended 
An analysis of the data collected between June 27, 2006 and July 1, 2006, as well as July 
26, 2006 and August 2, 2006 should be performed to determine what data was affected 
by the component failure (flash card filled) and should or should not be loaded into the 
Traffic database. 
 
The conduit trench for the power service that had collapsed after the initial installation 
appears to have been repaired.  

3 Post Calibration Analysis 
This final analysis is based on test runs conducted September 21, 2006 from early 
morning to late afternoon at test site 170600 on Interstate 57. This SPS-6 site is at 
milepost 225.6 on the northbound, right hand lane of a divided four-lane facility.  No 
auto-calibration was used during test runs.  The two trucks used for calibration and the 
subsequent testing included: 
 

1. 5-axle tractor semi-trailer combination with a tractor having an air suspension 
and trailer with standard rear tandem and air suspension loaded to 75, 840 lbs, 
the golden truck. 

2. 5-axle tractor semi-trailer combination with a tractor having an air suspension 
and trailer with standard rear tandem and tapered leaf suspension loaded to 
60,880 lbs, the partial loaded truck. 

 
Each truck made a total of 20 passes over the WIM scale at speeds ranging from 
approximately 39 to 60 miles per hour.  Pavement surface temperatures were recorded 
during the test runs ranging from about 48 to 86 degrees Fahrenheit.  The computed 
values of 95% confidence limits of each statistic for the total population are in Table 3-1.  
 
As shown in Table 3-1, the site passed all of the performance criteria for weight and 
spacing.   
Table 3-1 Post-Validation Results - 170600 – 21-Sep-2006 

SPS-1, -2, -5, -6 and -8 95 %Confidence 
Limit of Error 

Site Values 
 

Pass/Fail 

Steering axles +20 percent -4.8 ± 10.4% Pass 
Tandem axles  +15 percent 0.0 ± 6.9% Pass 
GVW +10 percent -0.7 ± 5.0% Pass 
Speed  +1 mph  [2 km/hr] N/A  
Axle spacing  + 0.5 ft [150mm] 0.0 ± 0.1 ft Pass 

 
There were no speed errors computed since the speed error was less than 1 mph in the 
pre-validation checks. Additional speed information was not collected (except for a small 
sample) during the post-validation check. 
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The test runs were conducted primarily during the early morning to late afternoon hours, 
resulting in a wide range of pavement temperatures.  The runs were also conducted at 
various speeds to determine the effects of these variables on the performance of the WIM 
scale.  To investigate these effects, the dataset was split into three speed groups and three 
temperature groups.  The distribution of runs by speed and temperature is illustrated in 
Figure 3-1.  The desired speed range was achieved during this validation. The desired 30 
degree Fahrenheit temperature range was also achieved. 
 
The speed groups were divided as follows: Low speed – 39 to 45 mph, Medium speed – 
46 to 55 mph and High speed - 56+ mph.  The three temperature groups were created by 
splitting the runs between those at 48 to 59 degrees Fahrenheit for Low temperature, 60 
to 77 degrees Fahrenheit for Medium temperature and 78 to 86 degrees Fahrenheit for 
High temperature. 
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Figure 3-1 Post-Validation Speed-Temperature Distribution – 170600 – 21-Sep-2006 

A series of graphs was developed to investigate visually any sign of a relationship 
between speed or temperature and the scale performance.  
 
Figure 3-2 shows the GVW Percent Error vs. Speed graph for the population as a whole. 
From the figure, it appears that the mean error in GVW errors is consistent throughout the 
entire speed range.  There is a tendency of the equipment to underestimate GVW from 50 
to nearly 60 mph.  Variability in error is somewhat greater in this speed range. 
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GVW Errors by Speed Group 
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Figure 3-2 Post-validation GVW Percent Error vs. Speed – 170600 – 21-Sep-2006 

 
Figure 3-3 shows the lack of relationship between temperature and GVW percentage 
error.  
 

GVW Errors by Temperature
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Figure 3-3 Post-Validation GVW Percent Error vs. Temperature – 170600 – 21-Sep-2006 
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Figure 3-4 shows the relationship between the drive tandem spacing errors in feet and 
speeds.  This graph is used as a potential indicator of classification errors due to failure to 
correctly identify spacings on a vehicle.  Since the most common reference value is the 
drive tandem on a Class 9 vehicle, this is the spacing evaluated and plotted for 
validations.  The graph indicates that the errors in tandem spacings for the test trucks 
were not affected by changes in speed. 
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Figure 3-4 Post-Validation Spacing vs. Speed - 170600 – 21-Sep-2006 

3.1 Temperature-based Analysis 
The three temperature groups were created by splitting the runs between those at 48 to 59 
degrees Fahrenheit for Low temperature, 60 to 77 degrees Fahrenheit for Medium 
temperature and 78 to 86 degrees Fahrenheit for High temperature. 
Table 3-2 Post-Validation Results by Temperature Bin – 170600 –21-Sep-2006 

Element 95% 
Limit 

Low 
Temperature

48 - 59 °F 

Medium  
Temperature 

60 - 77 °F 

High 
Temperature 

78 - 86 °F 
Steering axles +20 % -1.2 ± 13.2% -6.1 ± 9.8% -6.0 ± 9.0% 
Tandem axles  +15 % 0.4 ± 6.7% -0.6 ± 6.9% 0.3 ± 7.8% 
GVW +10 % 0.1 ± 5.2% -1.4 ± 4.2% -0.6 ± 6.4% 
Speed  +1 mph  N/A N/A N/A 
Axle spacing  + 0.5 ft  0.0 ± 0.1 ft 0.0 ± 0.1 ft 0.0 ± 0.1 ft 

 
From Table 3-2, it appears that the underestimation of steering axle weights is greater at 
medium and high ranges when compared with the low range, however, variability in 
steering axle error is greater at the low end of the range when compared with medium and 
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high portions of the range.  Other weights are estimated reasonably accurately throughout 
the range.  The variability in tandem and GVW errors are fairly consistent for each over 
the entire temperature range.  
 
There are no speed errors computed since the speed error was less than 1 mph in the pre-
validation checks.  Additional speed information was not collected (except for a small 
sample) during the post-validation check. 
 
Figure 3-5 is the distribution of GVW Errors versus Temperature by Truck.  From the 
figure, it appears that mean error is not particularly affected by temperature.  There is 
some increase in variability at higher temperatures.   

GVW Errors vs. Temperature by Truck
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Figure 3-5 Post-Validation GVW Percent Error vs. Temperature by Truck – 170600 – 21-
Sep-2006 

 
Figure 3-6 shows the relation between steering axle errors and temperature.  This graph is 
included due to the frequent use of steering axle weights of Class 9 vehicles for 
calibration.  This site does not use auto-calibration.  The steering axles in this graph are 
associated only with Class 9 vehicles.  
 
From the figure, it can be seen that the equipment has a tendency to underestimate 
steering axle weights more as temperatures increase.  Variability in steering axle error 
appears to be consistent throughout the entire speed range. 
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Steering Axle Errors vs. Temperature
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Figure 3-6 Post-Validation Steering Axle Error vs. Temperature by Group - 170600 – 21-
Sep-2006 

3.2 Speed-based Analysis 
The speed groups were divided as follows: Low speed – 39 to 45 mph, Medium speed – 
46 to 55 mph and High speed - 56+ mph.   
Table 3-3 Post-Validation Results by Speed Bin – 170600 – 21-Sep-2006 

Element 95% 
Limit 

Low 
Speed 

39 - 45 mph 

Medium  
Speed  

46 - 55 mph 

High 
Speed  

56+ mph 
Steering axles +20 % -5.0 ± 8.4% -7.0 ± 7.2% -2.0 ± 15.1% 
Tandem axles  +15 % 1.2 ± 5.6% -0.9 ± 7.0% -0.1 ± 8.4% 
GVW +10 % 0.3 ± 2.6% -1.8 ± 5.6% -0.4 ± 6.4% 
Speed  +1 mph  N/A N/A N/A 
Axle spacing  + 0.5 ft  0.0 ± 0.1 ft 0.0 ± 0.1 ft 0.0 ± 0.1 ft 

 
From Table 3-3, it can be seen that the equipment tends to estimate tandem axle weights 
and GVW reasonably well at all speeds.  For steering axles, the equipment tends to 
underestimate the weights at all speeds, especially at the low and medium speeds. 
Variability in tandem axle weight and GVW errors increases as speed increases.  Steering 
axle variability is much greater at high speeds when compared with low and medium 
speeds.  There are no speed errors computed since the speed error was less than 1 mph in 
the pre-validation checks.  Additional speed information was not collected; except for a 
small sample during the post-validation check.  
 



Validation Report – Illinois SPS-6  MACTEC Ref. 6420040020 Task No. 2.71 
Assessment, Calibration and Performance Evaluation  10/12/2006 
of LTPP SPS Weigh-in-Motion (WIM) Sites  page 9 
Figure 3-7 illustrates the tendency for the system to estimate GVW accurately for the 
partially loaded truck (diamonds) over the entire speed range.  For the golden truck 
(squares), the equipment appears to underestimate GVW at the medium speeds. 
Variability appears to increase as speed increases.  The figure suggests that there may be 
a pavement interaction effect for the golden truck. 

GVW Errors vs. Speed
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Figure 3-7 Post-Validation GVW Percent Error vs. Speed by Truck – 170600 – 21-Sep-2006 

 
Figure 3-8 shows the relation between steering axle errors and speed.  This graph is 
included due to the frequent use of steering axle weights of Class 9 vehicles for auto-
calibration.  This site does not use auto-calibration.  The steering axles in this graph are 
associated only with Class 9 vehicles. 
 
From the figure, it appears that the WIM equipment underestimates steering axle weights 
at low and medium speeds.  Steering axles appear to be estimated accurately at high 
speeds, however, the variability of error is greater at high speeds when compared with 
low and medium speeds. 
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Figure 3-8 Post-Validation Steering Axle Percent Error vs. Speed by Group - 170600 – 21-
Sep-2006 

 
Figure 3-9 shows the tendency for the equipment to overestimate tandem axle weights 
over the entire speed range for both trucks.  For the golden truck (squares), the tandem 
axle weight underestimation is much greater in the medium speed range.  This suggests a 
possible vehicle dependent response to the pavement.  Scatter for tandem axle error 
increases for the partial truck (diamonds) as speed increases, while tandem axle error 
scatter appears to be consistent over the entire speed range for the golden truck.  



Validation Report – Illinois SPS-6  MACTEC Ref. 6420040020 Task No. 2.71 
Assessment, Calibration and Performance Evaluation  10/12/2006 
of LTPP SPS Weigh-in-Motion (WIM) Sites  page 11 

Tandem Axle Errors by Truck and Speed
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Figure 3-9 Post-Validation Tandem Axle Percent Error vs. Speed by Truck - 170600 - 21-
Sep-2006 

3.3 Classification Validation 
This LTPP installed site uses the FHWA 13-bin classification scheme and the LTPP 
classification algorithm. Classification 0 has been added to define unclassified vehicles. 
 
The classification validation is intended to find gross errors in vehicle classification, not 
to validate the installed algorithm. A sample of 100 trucks was collected at the site.  
Video was taken at the site to provide ground truth for the evaluation.  Based on a 100 
percent sample it was determined that there are 0 percent unknown vehicles and 0 percent 
unclassified vehicles.  
 
The second check is the ability of the algorithm to correctly distinguish between truck 
classes with no more than 2% errors in such classifications. Table 3-4 has the 
classification error rates by class.  The overall misclassification rate is 3.9%.  The large 
error rates for Classes 4 and 5 are a reflection of the very small sample size (1 - Class 4 
and 10 - Class 5s observed vs. 3 - Class 4s and 8 - Class 5s identified by the equipment).  
Table 3-4 Truck Misclassification Percentages for 170600 - 20-Sep-2006 

Class Percent 
Error 

Class Percent 
Error 

Class Percent 
Error 

4 67 5 20 6 0 
7 N/A     
8 0 9 0 10 0 
11 0 12 0 13 N/A 
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The misclassification percentage is computed as the probability that a pair containing the 
class of interest does NOT include a match.  Thus if there are eight pairs of observations 
with at least one Class 9 and only six of them are matches, the error rate is 25 percent. 
The percent error and the mean differences reported below do not represent the same 
statistic.  It is possible to have error rates greater than 0 with a mean difference of zero. 
The large mean error rates in Table 3-5 reflect the small number of vehicles in those 
classes in the sample.   
Table 3-5 Truck Classification Mean Differences for 170600 - 20-Sep-2006 

Class Mean 
Difference 

Class Mean 
Difference 

Class Mean 
Difference 

4 200 5 -20 6 0 
7 N/A     
8 0 9 0 10 0 
11 0 12 0 13 N/A 

 
These error rates are normalized to represent how many vehicles of the class are expected 
to be over or under-counted for every hundred of that class observed by the equipment. 
Thus a value of 0 means the class is identified correctly on average.  A number between 
 –1 and –100 indicates at least that number of vehicles either missed or not assigned to 
the class by the equipment.  It is not possible to miss more than all of them or one 
hundred out of one hundred.  Numbers 1 or larger indicate at least how many more 
vehicles are assigned to the class than the actual “hundred observed”.  Classes marked 
Unknown are those identified by the equipment but no vehicles of the type were seen the 
observer.  There is no way to tell how many more than those that might actually present 
exist.  N/A means no vehicles of the class recorded by either the equipment or the 
observer.  The classification errors are limited to Class 4 and 5 vehicles, which are not 
considered significant enough to fail the site as providing research quality data. 

3.4 Evaluation by ASTM E-1318 Criteria 
The ASTM E-1318 standard for a successful validation of Type I sites is 95% of the 
observed errors within the limits for allowable errors for each of the relevant statistics.  If 
this site had been evaluated using ASTM E-1318-02 it would have met the conditions for 
a Type I site exclusive of wheel loads.  LTPP does not validate WIM performance with 
respect to wheel loads.  
Table 3-6 Results of Validation Using ASTM E-1318-02 Criteria 

 
Characteristic 

Limits for 
Allowable 

Error 

Percent within 
Allowable Error 

 
Pass/Fail 

Single Axles ± 20% 100% Pass 
Axle Groups ± 15% 100% Pass 
GVW ± 10% 100% Pass 
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4 Pavement Discussion 
The pavement condition did not appear to influence truck movement across the sensors. 

4.1  Profile analysis  
The WIM site is a section of pavement that is 305 meters long with the WIM scale 
located at 274.5 meters from the beginning of the test section.  An ICC profiler was used 
to collect longitudinal profiles of the test section with a sampling interval of 25 
millimeters.   
 
Profile data collected at the SPS WIM location by Stantec Consultants on June 4, 2006 
were processed through the LTPP SPS WIM Index software, version 1.1.  This WIM 
scale is installed in a rigid pavement. 
 
A total of 11 profiler passes were conducted over the WIM site.  Since the issuance of the 
LTPP directive on collection of longitudinal profile data for SPS WIM sections, the 
requirements have been a minimum of 3 passes in the center of the lane and one shifted 
to each side.  For this site the RSC has completed 5 passes at the center of the lane, 3 
passes shifted to the left side of the lane, and 3 passes shifted to the right side of the lane.  
Shifts to the sides of the lanes were made such that data were collected as close to the 
lane edges as was safely possible.  For each profiler pass, profiles were recorded under 
the left wheel path (LWP) and the right wheel path (RWP). 
 
The SPS WIM Index software, version 1.1 includes four different indices: LRI, SRI, Peak 
LRI and Peak SRI.  The LRI incorporates the pavement profile starting 25.8 m prior to 
the scale and ending 3.2 m after the scale in the direction of travel.  The SRI incorporates 
a shorter section of pavement profile beginning 2.74 m prior to the WIM scale and ending 
0.46 m after the scale.  The LRI and SRI are the index values for the actual location of 
the WIM scale.  Peak LRI is the highest value of LRI, within 30 m prior to the scale.  
Peak SRI indicates the highest value of SRI that is located between 2.45 m prior to the 
scale and 1.5 m after the scale.  Also, a range for each of the indices was developed to 
provide the smoothness criteria.  The ranges are shown in Table 4-1. When all of the 
values are below the lower thresholds, it is presumed unlikely that pavement smoothness 
will significantly influence sensor output.  When one or more values exceed an upper 
threshold there is a reasonable expectation that the pavement smoothness will influence 
the outcome of the validation.  When all values are below the upper threshold but not all 
below the lower threshold, the pavement smoothness may or may not influence the 
validation outcome. 
Table 4-1 Thresholds for WIM Index Values 

Index Lower Threshold 
(m/km) 

Upper Threshold  
(m/km) 

LRI 0.50 2.1 
SRI 0.50 2.1 

Peak LRI 0.50 2.1 
Peak SRI 0.75 2.9 
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Table 4-2 shows the computed index values for all 11 profiler passes for this WIM site.  
The average values over the passes in each path were also calculated when three or more 
passes were completed.  These are shown in the right most column of the table.  Values 
above the upper index limits are presented in bold and values below the lower index 
limits are presented in italics. 
Table 4-2 WIM Index Values - 170600 –04-Jun-2006  

Profiler Passes Pass 1 Pass 2 Pass 3 Pass 4 Pass 5 Ave. 
LRI (m/km) 0.569 0.675 0.552 0.616 0.649 0.612 
SRI (m/km) 0.515 0.401 0.447 0.452 0.567 0.476 
Peak LRI (m/km) 0.676 0.700 0.648 0.662 0.658 0.669 LWP 

Peak SRI (m/km) 0.534 0.524 0.479 0.606 0.584 0.545 
LRI (m/km) 0.624 0.601 0.618 0.532 0.581 0.591 
SRI (m/km) 0.498 0.320 0.714 0.344 0.487 0.473 
Peak LRI (m/km) 0.658 0.706 0.672 0.657 0.673 0.673 

Center  

RWP 

Peak SRI (m/km) 0.894 0.569 1.229 0.615 0.680 0.797 
LRI (m/km) 0.489 0.578 0.460   0.509 
SRI (m/km) 0.389 0.469 0.305   0.389 
Peak LRI (m/km) 0.665 0.647 0.599   0.637 LWP 

Peak SRI (m/km) 0.524 0.597 0.486   0.536 
LRI (m/km) 0.603 0.664 0.870   0.712 
SRI (m/km) 1.070 0.975 1.734   1.260 
Peak LRI (m/km) 0.603 0.665 0.880   0.716 

Left 
Shift 

RWP 

Peak SRI (m/km) 1.392 1.313 2.310   1.672 
LRI (m/km) 0.555 0.576 0.447   0.526 
SRI (m/km) 0.479 0.664 0.318   0.487 
Peak LRI (m/km) 0.642 0.641 0.608   0.630 LWP 

Peak SRI (m/km) 0.771 0.709 0.429   0.636 
LRI (m/km) 0.550 0.469 0.528   0.516 
SRI (m/km) 0.475 0.379 0.365   0.406 
Peak LRI (m/km) 0.642 0.603 0.627   0.624 

Right 
Shift 

RWP 

Peak SRI (m/km) 0.652 0.549 0.557   0.586 
 
From Table 4-2 it can be seen that many of the SRI and peak SRI values fall below the 
lower threshold level.  The LRI values predominantly fall between the two threshold 
levels.  These values indicate that the pavement profile may or may not influence the 
WIM scale output.  Since the scale could be validated as providing research quality data, 
no recommendation is made here for any remediation to the pavement at this site.  
 
The profile data evaluated was collected after the last validation visit. There is no profile 
evaluation for conditions prior to that visit since the system was a new installation.  

4.2 Distress survey and any applicable photos  
During a visual survey of the pavement, no distresses that would influence truck 
movement across the WIM scales were noted.  
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4.3 Vehicle-pavement interaction discussion  
A visual observation of the trucks as they approach, transverse and leave the sensor area 
did not indicate any visible motion of the trucks that would affect the performance of the 
WIM scales.  Trucks appear to track down the wheel path and daylight cannot be seen 
between the tires and any of the sensors for the equipment. 

5 Equipment Discussion 
The traffic monitoring equipment at this location includes IRD/PAT Traffic bending plate 
WIM sensors and WIM controller.   These sensors are installed in a staggered 
configuration in a portland concrete cement pavement approximately 500 feet in length.  
The roadway outside this short section is asphalt.  The SPS-6 experiment is asphalt 
overlay of concrete but whether the WIM location is within the overlaid area has not been 
investigated.  
 
All equipment and sensors were installed in July 2005 as part of the SPS WIM Phase II 
contract.     
 
Since the last Validation visit on September 7, 2005, the weigh-pad analyzer board was 
replaced due to failure.  No subsequent calibration or validation was performed and 
therefore the quality of the data based on field validation cannot be determined. 

5.1 Pre-Evaluation Diagnostics 
A complete electronic and electrical check of all system components including in-road 
sensors, electrical power, and telephone service were performed immediately prior to the 
evaluation.  All sensors and system components were found to be within operating 
parameters. 
 
A complete visual inspection of all WIM system and support components was also 
performed.  All components appear to be in good physical condition. 

5.2 Calibration Process  
The equipment required one-iteration of the calibration process between the initial 40 
runs and the final 40 runs.  
 
Although a calibration of the equipment was not required, a discernable trend of 
overestimation to underestimation of GVW as speeds increased was observed.  An 
improvement of the statistics was desired and so the adjustments were made prior to 
performing the Post-Validation runs.  

5.2.1 Calibration Iteration 1 
For this equipment, there are 5 speed designated weight compensation factors that are 
adjusted to directly affect the weight reported by the WIM equipment.  To reduce 
overestimation of weights these factors are reduced by the same percentage of the 
overestimation, and if the weights are underestimated, these factors are increased by the 
same percentage as the mean error. 
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For this equipment, the original compensation factors were: 
 

 50 mph – 3710 
 55 mph – 3740 
 60 mph – 3745 
 65 mph – 3711 
 70 mph – 3641 

 
The results of the Post-Validation from September 8, 2005 are illustrated in Figure 5-1.  
At that time, the equipment demonstrated a tendency to underestimate GVW at medium 
speeds and overestimate GVW at high speeds.  Scatter appeared to be consistent over the 
entire speed range.  
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Figure 5-1 Post-Validation GVW Percent Error vs. Speed – 170600 – 08-Sep-2005 

The results of the Pre-Validation for this visit are illustrated in Figure 5-2.  As can be 
seen in the figure, GVW is increasingly underestimated from medium to high speeds. 
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GVW Errors by Speed Group 
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Figure 5-2 Pre-Validation GVW Percent Error vs. Speed – 170600 – 20-Sep-2006 
Based on the results from the Post-Validation of September 8, 2005, which produced an 
error range of -5.0% to +7.5%, and the results of the September 20, 2006 Pre-Validation 
runs, where the 40 pre-calibration runs performed by the two test trucks produced a range 
of -6.0% to +3.5% for the average GVW error, the compensation factors were adjusted as 
follows: 
 

 50 mph – remained at 3710 
 55 mph – increased 1% to 3780 
 60 mph – increased 2% to 3815 
 65 mph – increased 2.4% to 3800 
 70 mph – increased 2.2% to 3720 

 
Computations for the changes were made by the Phase II Contractor.  Mr. Bruce Myers 
was contacted by phone and subsequently dialed into the site to view the data, compute 
the factors and make the factor changes.  There were no agency personnel on-site to 
review or execute the modifications.  
 
Results of the first iteration are shown in Table 5-1. 
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Table 5-1 Calibration Iteration 1 Results - 170600 – 21-Sep-2006 (beginning 7:42 AM) 

SPS-1, -2, -5, -6 and -8 95 %Confidence 
Limit of Error 

Site Values 
 

Pass/Fail 

Steering axles +20 percent -2.0 ± 13.7% Pass 
Tandem axles  +15 percent 0.4 ± 7.2% Pass 
GVW +10 percent 0.0 ± 5.2% Pass 
Speed  +1 mph  N/A  
Axle spacing  + 0.5 ft  0.0 ± 0.1 ft Pass 

 
 

GVW Errors by Speed Group 
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Figure 5-3 Calibration Iteration 1 GVW Percent Error vs. Speed Group - 170600 – 21-Sep-
2006 (beginning 7:42 AM) 

5.3 Summary of Traffic Sheet 16s 
This site has validation information from previous visits as well as the current one in the 
tables below.  Table 5-2 has the information found in TRF_CALIBRATION_AVC for 
Sheet 16s submitted prior to this validation as well as the information for the current visit. 
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Table 5-2 Classification Validation History - 170600 –21-Sep-2006 

Mean Difference Date Method 
Class 9 Class 8 Other 1 Other 2 

Percent 
Unclassified

09/21/2006 Test 
Trucks 0.0 0.0   0.0 

09/19/2006 Test 
Trucks 0.0 0.0   0.0 

09/08/2005 Test 
Trucks 0.0 0.0   0.0 

09/07/2005 Test 
Trucks 0.0 0.0   0.0 

 
Table 5-3 has the information found in TRF_CALIBRATION_WIM for site visits and 
Sheet 16s submitted prior to this validation as well as the information for the current visit. 
Table 5-3 Weight Validation History - 170600 –21-Sep-2006 

Mean Error and (SD) Date Method 
GVW Single Axles Tandem Axles 

09/21/2006 Test 
Trucks -0.7 (2.5) -4.8 (5.1) 0.0 (3.5) 

09/20/2006 Test 
Trucks -0.4 (2.5) -3.4 (4.4) 0.1 (3.7) 

09/08/2005 Test 
Trucks 1.5 (2.9) -3.0 (6.5) 2.4 (3.5) 

09/07/2005 Test 
Trucks 1.6 (2.6) -3.5 (5.2) 2.6 (3.6) 

 
Mean GVW and single axle errors appear to have remained reasonably consistent since 
the equipment installation in 2005 while mean tandem axle errors have been reduced. 
Variability in errors appears to have remained constant for all weights. 

5.4 Projected Maintenance/Replacement Requirements 
There are no corrective maintenance actions required at this site at this time. 
 
Under a separate LTPP contract, this site is to be visited semi-annually for routine 
preventive equipment diagnostics and inspection.  Annual validations are also 
anticipated. 
 
IRD provided information on past maintenance and a key parameters summary for 
August 15, 2005 through September 30, 2006. While it was noted that the key statistics 
did not change before and after the replacement of a scale card April 29th, 2006; there are 
other points in time where the key parameters are highly unusual.  The value for average 
Class 9 (weight presumably) generally triples and the number of Class 9s declines about 
sixty percent; at the point where the records note “flash card filled and system stopped 
collecting data”.  There are nearly 30 day of missing or suspect data as a result in the late 
June through August time frame. Elimination of this condition would be advisable.  
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6 Pre-Validation Analysis 
This pre-validation analysis is based on test runs conducted September 21, 2006 from 
early morning until late afternoon at test site 170600 on Interstate 57.  This SPS-6 site is 
at milepost 225.6 on the northbound, right hand lane of a divided four-lane facility.  No 
auto-calibration was used during test runs.  The two trucks used for initial validation 
were: 
 

1. 5-axle tractor semi-trailer combination with a tractor having an air suspension 
and trailer with standard rear tandem and air suspension loaded to 75,850 lbs, 
the golden truck. 

2. 5-axle tractor semi-trailer combination with a tractor having air suspension 
and trailer with a standard rear tandem and tapered leaf suspension loaded to 
60,400 lbs, the partially loaded truck. 

 
For the initial validation, each truck made a total of 20 passes over the WIM scale at 
speeds ranging from approximately 37 to 60 miles per hour.  The desired speed range was 
achieved during this validation.  Pavement surface temperatures were recorded during the 
test runs ranging from about 59 to 87 degrees Fahrenheit.  The 28 degree temperature 
range was slightly less than the desired 30 degree Fahrenheit temperature range.  The 
computed values of 95% confidence limits of each statistic for the total population are 
within Table 6-1. 
 
As seen in Table 6-1, the site passed all of the performance criteria for research quality 
data.  As a result of the Pre-Validation, a bias was observed for both test trucks at the 
medium and high speeds, and it was determined that additional adjustment could further 
improve the overall quality of the data. 
Table 6-1 Pre-Validation Results - 170600 – 20-Sep-2006 

SPS-1, -2, -5, -6 and -8 95 %Confidence 
Limit of Error 

Site Values 
 

Pass/Fail 

Steering axles +20 percent -3.4 ± 8.9% Pass 
Tandem axles  +15 percent 0.1 ± 7.4% Pass 
GVW +10 percent -0.4 ± 5.1% Pass 
Speed  +1 mph  [2 km/hr] -0.1  ± 0.5  mph Pass 
Axle spacing  + 0.5 ft [150mm] 0  ± 0.1  ft Pass 

 
The test runs were conducted primarily during the early morning to late afternoon hours, 
resulting in a reasonably wide range of pavement temperatures.  The runs were also 
conducted at various speeds to determine the effects of these variables on the 
performance of the WIM scale.  To investigate these effects, the dataset was split into 
three speed groups and three temperature groups.  The distribution of runs by speed and 
temperature is illustrated in Figure 6-1.  The figure indicates that the desired distribution 
of speed and temperature combinations was achieved for this set of validation runs.  
 
The speed groups were divided as follows: Low speed – 37 to 45 mph, Medium speed – 
46 to 55 mph and High speed - 56+ mph.  The three temperature groups were created by 
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splitting the runs between those at 59 to 69 degrees Fahrenheit for Low temperature, 70 
to 79 degrees Fahrenheit for Medium temperature and 80 to 87 degrees Fahrenheit for 
High temperature.  
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Figure 6-1 Pre-Validation Speed-Temperature Distribution – 170600 – 20-Sep-2006 

A series of graphs was developed to investigate visually for any sign of any relationship 
between speed or temperature and the scale performance.  
 
Figure 6-2 shows the GVW Percent Error vs. Speed graph for the population as a whole.  
The figure illustrates the tendency for the equipment to overestimate GVW at low speeds 
and then increasingly underestimate GVW as speed increases.  Variability appears to 
increase as speed increases. 
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GVW Errors by Speed Group 
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Figure 6-2 Pre-validation GVW Percent Error vs. Speed– 170600 –20-Sep-2006 

Figure 6-3 shows the lack of relationship between temperature and GVW percentage 
error.  From the figure, it appears that the GVW is measured reasonably accurately over 
the entire temperature range.  Variability in error is fairly consistent over the entire 
temperature range.  
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Figure 6-3 Pre-Validation GVW Percent Error vs. Temperature – 170600 –20-Sep-2006 

 



Validation Report – Illinois SPS-6  MACTEC Ref. 6420040020 Task No. 2.71 
Assessment, Calibration and Performance Evaluation  10/12/2006 
of LTPP SPS Weigh-in-Motion (WIM) Sites  page 23 
Figure 6-4 shows the relationship between the drive tandem spacing errors in feet and 
speeds.  This graph is used as a potential indicator of classification errors due to failure to 
correctly identify spacings on a vehicle.  Since the most common reference value is the 
drive tandem on a Class 9 vehicle, this is the spacing evaluated and plotted for 
validations.  The graph indicates that the errors in tandem spacings for the test trucks 
were not affected by changes in speed. 
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Figure 6-4 Pre-Validation Spacing vs. Speed - 170600 – 20-Sep-2006 

6.1 Temperature-based Analysis 
The three temperature groups were created by splitting the runs between those at 59 to 69 
degrees Fahrenheit for Low temperature, 70 to 79 degrees Fahrenheit for Medium 
temperature and 80 to 87 degrees Fahrenheit for High temperature. 
Table 6-2 Pre-Validation Results by Temperature Bin - 170600 –20-Sep-2006 

Element 95% 
Limit 

Low 
Temperature 

59 - 69 °F 

Medium 
Temperature 

70 - 79 °F 

High 
Temperature

80 - 87 °F 
Steering axles +20 % -3.3 ± 8.4% -3.1 ± 7.4% -3.8 ± 14.3% 
Tandem axles  +15 % 0.4 ± 6.9% -0.6 ± 7.1% 0.4 ± 9.6% 
GVW +10 % -0.1 ± 5.2% -1.0 ± 5.5% -0.3 ± 6.1% 
Speed  +1 mph  -0.1  ± 0.7  mph -0.1  ± 0.6  mph 0  ± 0  mph 
Axle spacing  + 0.5 ft  0  ± 0.1  ft 0  ± 0.1  ft 0  ± 0.1  ft 

 
From Table 6-2, it can be seen that all weights are estimated consistently throughout the 
entire temperature range, although steering axle weights are underestimated.  Variability 
in steering axle weights appears to be much higher at the higher end of the temperature 
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range when compared to the lower end.  For tandem axles and GVW, variability in error 
increases as temperature increases. 
 
Figure 6-5 has the distribution of GVW Errors versus Temperature by Truck.  
The equipment appears to produce a generally accurate estimation of the partial truck 
(diamonds) GVW over the observed temperature range.  For the golden truck (squares), 
the equipment appears to underestimate evenly over the temperature range.  The 
variability in error for the golden truck appears to be greater over the temperature range 
when compared with the partial truck error variability. 

GVW Errors vs. Temperature by Truck

-10.0%

-5.0%

0.0%

5.0%

10.0%

55 60 65 70 75 80 85 90

Temperature (F)

Pe
rc

en
t E

rr
or

 o
f G

VW

Golden Truck
Partial

 
Figure 6-5 Pre-Validation GVW Percent Error vs. Temperature by Truck – 170600 –20-
Sep-2006 

 
Figure 6-6 shows the relation between steering axle errors and temperature.  This graph is 
included due to the frequent use of steering axle weights of Class 9 vehicles for auto- 
calibration.  This site does not use auto-calibration.  The steering axles in this graph are 
associated only with Class 9 vehicles.  
 
The figure shows that steering axle weights are consistently underestimated by the 
equipment over the temperature range; however, variability in error appears to be higher 
at the high end of the temperature range when compared to low end. 
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Steering Axle Errors vs. Temperature
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Figure 6-6 Pre-Validation Steering Axle Error vs. Temperature by Group - 170600 –20-Sep-
2006 

6.2 Speed-based Analysis 
The speed groups were divided as follows: Low speed – 37 to 45 mph, Medium speed – 
46 to 55 mph and High speed - 56+ mph.   
 
Table 6-3 Pre-Validation Results by Speed Bin - 170600 –20-Sep-2006 

Element 95% 
Limit 

Low 
Speed 

37 – 45 mph 

Medium  
Speed  

46 - 55 mph 

High 
Speed  

56+ mph 
Steering axles +20 % -2.6 ± 6.7% -4.1 ± 6.6% -3.1 ± 15.3% 
Tandem axles  +15 % 1.9 ± 5.3% -0.4 ± 5.9% -1.4 ± 10.5% 
GVW +10 % 1.2 ± 3.1% -0.9 ± 5.1% -1.7 ± 6.4% 
Speed  +1 mph  -0.1  ± 0.6  mph -0.1  ± 0.7  mph 0  ± 0  mph 
Axle spacing  + 0.5 ft  0  ± 0.1  ft 0  ± 0.1  ft 0  ± 0.1  ft 

 
From Table 6-3, it can be seen that mean errors for tandem axle weights and GVW are 
generally consistent over the observed speed range, with slight overestimation by the 
equipment at low speeds, and slight overestimation at medium and high speeds.  
Variability in these errors increased as speed increased. For steering axle weights, the 
equipment produced an underestimation at all speeds and variability is much greater at 
high speeds when compared to low and medium speeds. 
 
Figure 6-7 illustrates the tendency of the equipment to overestimate GVW for both trucks 
at low and medium speeds.  As speeds increase from the medium range, GVW error for 
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both trucks is increasingly underestimated. Variability in GVW error appears to increase 
slightly for both trucks as speed increases. 
 

GVW Errors vs. Speed
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Figure 6-7 Pre-Validation GVW Percent Error vs. Speed Group - 170600 –20-Sep-2006 

Figure 6-8 shows the relation between steering axle errors and speed.  This graph is 
included due to the frequent use of steering axle weights of Class 9 vehicles for auto- 
calibration.  This site does not use auto-calibration.  The steering axles in this graph are 
associated only with Class 9 vehicles. 
 
From the figure, it appears that the equipment generally underestimates steering axle 
weights throughout the entire speed range, with a slight tendency to increasingly 
underestimate weights as speed increases. 
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Steering Axle Errors vs. Speed
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Figure 6-8 Pre-Validation Steering Axle Percent Error vs. Speed Group - 170600 – 20-Sep-
2006 

 
Figure 6-9 shows the tendency for the equipment to overestimate tandem axle weights at 
the low to medium speeds for both trucks.  From the medium to high speeds, the 
equipment increasingly underestimates tandem axle weights for the golden truck 
(squares).  Scatter for tandem axle error appears to increase for both trucks as speed 
increases. 
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Tandem Axle Errors by Truck and Speed
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Figure 6-9 Pre-Validation Tandem Axle Percent Error by Truck vs. Speed Group - 170600 
–20-Sep-2006 

6.3 Classification Validation 
This LTPP installed site uses the FHWA 13-bin classification scheme and the LTPP 
classification algorithm. Classification 0 has been added to define unclassified vehicles. 
 
The classification validation is intended to find gross errors in vehicle classification, not 
to validate the installed algorithm. A sample of 100 trucks was collected at the site.  
Video was taken at the site to provide ground truth for the evaluation.  Based on a 100 
percent sample it was determined that there are 0 percent unknown vehicles and 0 percent 
unclassified vehicles.  
 
The second check is the ability of the algorithm to correctly distinguish between truck 
classes with no more than 2% errors in such classifications.  Table 6-4 has the 
classification error rates by class.  The overall misclassification rate is 5.7%.  The large 
size of the errors reflects the small number of vehicles in Classes 3, 4 and 5 included in 
the sample.  There were twelve vehicles observed in those three classifications where the 
misclassifications occurred.  
Table 6-4 Truck Misclassification Percentages for 170600 - 20-Sep-2006 

Class Percent 
Error 

Class Percent 
Error 

Class Percent 
Error 

4 50 5 44 6 0 
7 0     
8 0 9 0 10 0 
11 N/A 12 0 13 0 
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The misclassification percentage is computed as the probability that a pair containing the 
class of interest does NOT include a match.  Thus if there are eight pairs of observations 
with at least one Class 9 and only six of them are matches, the error rate is 25 percent. 
The percent error and the mean differences reported below do not represent the same 
statistic.  It is possible to have error rates greater than 0 with a mean difference of zero.   
Table 6-5 Truck Classification Mean Differences for 170600 - 20-Sep-2006 

Class Mean 
Difference 

Class Mean 
Difference 

Class Mean 
Difference 

4 100 5 -44 6 0 
7 0     
8 0 9 0 10 0 
11 N/A 12 0 13 0 

 
These error rates are normalized to represent how many vehicles of the class are expected 
to be over- or under-counted for every hundred of that class observed by the equipment. 
Thus a value of 0 means the class is identified correctly on average.  A number between 
 –1 and –100 indicates at least that number of vehicles either missed or not assigned to 
the class by the equipment.  It is not possible to miss more than all of them or one 
hundred out of one hundred.  Numbers 1 or larger indicate at least how many more 
vehicles are assigned to the class than the actual “hundred observed”.  Classes marked 
Unknown are those identified by the equipment but no vehicles of the type were seen the 
observer.  There is no way to tell how many more than those that might actually present 
exist. N/A means no vehicles of the class recorded by either the equipment or the 
observer. The misclassifications are limited to light trucks, FHWA classes 3 through 5 
and are not considered significant enough to fail the site as providing research quality 
classification data. 

6.4 Evaluation by ASTM E-1318 Criteria 
The ASTM E-1318 standard for a successful validation of Type I sites is 95% of the 
observed errors within the limits for allowable errors for each of the relevant statistics.  If 
this site had been evaluated using ASTM E-1318-02 it would have met the conditions for 
a Type I site exclusive of wheel loads.  LTPP does not validate WIM performance with 
respect to wheel loads.    
Table 6-6 Results of Validation Using ASTM E-1318-02 Criteria 

Characteristic Limits for 
Allowable 

Error 

Percent within 
Allowable Error 

Pass/Fail 

Single Axles ± 20% 100% Pass 
Axle Groups ± 15% 100% Pass 
GWV ± 10% 100% Pass 
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6.5 Prior Validations 
The last validation for this site was done September 7th and 8th, 2005.  It was the first 
validation of the site after installation.  The site was producing research quality data. 
Figure 6-10 shows the GVW Percent Error vs. Speed for the post validation runs.  The 
site was validated with two trucks. The “Golden” truck was loaded to 72,600 lbs.  The 
“Partial” truck which had air suspension on both tandems was loaded to 65,400 lbs. 
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Figure 6-10 Post-Validation GVW Percent Error vs. Speed – 170600 – 08-Sep-2005 

Table 6-7 shows the overall results from the last validation.  
Table 6-7 Post-Validation Results - 170600 – 08-Sep-2005 

SPS-1, -2, -5, -6 and -8 95 %Confidence 
Limit of Error 

Site Values 
 

Pass/Fail 

Steering axles  +20 percent -3.0 ±13.2% Pass 
Tandem axles  +15 percent 2.4 ±6.9% Pass 
Gross vehicle weights +10 percent 1.5 ±5.8% Pass 
Speed +1 mph [2 km/hr] 0.1 ±0.8 mph Pass 
Axle spacing + 0.5 ft [150 mm] 0.0 ±0.1 ft Pass 
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Table 6-8 has the results at the end of the last validation by temperature.  The prior 
validation was conducted at a higher temperature range than the current one.  Through 
this validation the equipment has been observed at temperature from 59 to 130 degrees 
Fahrenheit. 
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Table 6-8 Post-Validation Results by Temperature Bin – 170600 – 08-Sep-2005 

Element 95% 
Limit 

Low 
Temperature 

80 - 99 °F 

Med.  
Temperature 
100 - 115°F 

High 
Temperature 
116 - 130°F 

Steering axles  +20 % -2.0 ± 14.4% -2.0 ± 21.7% -3.7 ± 11.9% 
Tandem axles  +15 % 2.0 ± 7.5% 2.0 ± 6.0% 2.8 ± 7.4% 
GVW +10 % 1.3 ± 5.4% 1.0 ± 7.0% 1.7 ± 6.5% 
Speed  +1 mph  0.0 ± 0.0 mph 0.1 ± 0.8 mph 0.1 ± 1.1 mph 
Axle spacing  + 0.5 ft  0.0  ± 0.1 ft 0.0 ± 0.1 ft 0.0 ± 0.1 ft 

 
Table 6-9 has the results of the prior post validation by speed groups.  At that time the 
site tended to overestimate loading values at the high end of the speed range.  
Table 6-9 Post-Validation Results by Speed Bin – 170600 – 08-Sep-2005 

Element 95% 
Limit 

Low 
Speed 

47 - 51 mph 

Medium  
Speed  

52 - 56 mph 

High 
Speed  

57 - 61 mph 
Steering axles  +20 % -1.7 ± 11.0% -7.9 ± 8.4% 0.8 ± 15.1% 
Tandem axles  +15 % 2.1 ± 5.7% 0.4 ± 6.2% 4.8 ± 6.1% 
GVW +10 % 1.4 ± 3.8% -1.1 ± 5.0% 4.0 ± 3.6% 
Speed  +1 mph  0.0 ± 0.0 mph 0.0 ± 0.0 mph 0.0 ± 0.0 mph 
Axle spacing  + 0.5 ft  0.1 ± 0.1 ft 0.0 ± 0.1 ft 0.0 ± 0.1 ft 

7 Data Availability and Quality 
As of September 21, 2006, this site does not have at least 5 years of research quality data. 
Research quality data is defined to be at least 210 days in a year of data of known 
calibration meeting LTPP’s precision requirements.  
 
Data that has validation information available has been reviewed in light of the patterns 
present in the two weeks immediately following a validation/calibration activity.  A 
determination of research quality data is based on the consistency with the validation 
pattern.  Data that follows consistent and rational patterns in the absence of calibration 
information may be considered nominally of research quality pending validation 
information with which to compare it.  Data that is inconsistent with expected patterns 
and has no supporting validation information is not considered research quality. 
 
The amount and coverage for the site is shown in 
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Table 7-1.  The value for months is a measure of the seasonal variation in the data.  The 
indicator of coverage indicates whether day of week variation has been accounted for on 
an annual basis.  As can be seen from the table, only 1997 and 1998 have a sufficient 
quantity to be considered complete years of data. In the absence of previously gathered 
validation information, it can be seen that at least 5 additional years of research quality 
data are needed to meet the goal of a minimum of 5 years of research weight data. 
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Table 7-1 Amount of Traffic Data Available 170600 –20-Sep-2006 

Year Classification 
Days 

Months Coverage Weight 
Days 

Months Coverage 

1991 0 0 None 17 2 Full Week 
1992 0 0 None 1 1 Weekend 

day(s) 
1993 44 2 Full Week 48 3 Full Week 
1994 96 7 Full Week 0 0 None 
1995 60 5 Full Week 0 0 None 
1996 23 6 Full Week 40 5 Full Week 
1997 224 11 Full Week 282 11 Full Week 
1998 218 10 Full Week 225 11 Full Week 
1999 52 3 Full Week 51 3 Full Week 
2002 5 1 Weekday(s) 

and 
Weekend 

day(s) 

2 1 Weekday(s) 
and Weekend 

day(s) 

2005 45 2 Full Week 47 2 Full Week 
 

GVW graphs and characteristics associated with them are used as data screening tools. 
As a result, classes constituting more that ten percent of the truck population are 
considered major sub-groups whose evaluation characteristics should be identified for use 
in screening.  The typical values to be used for reviewing incoming data after a validation 
are determined starting with data from the day after the completion of a validation.  
 
Only Class 9s constitute more than 10 percent of the truck population.  Based on the data 
collected on September 22, 2006, the following are the expected values for these 
populations.  The precise values to be used in data review will need to be determined by 
the RSC on receipt of the first 14 days of data after the successful validation.  For sites 
that do not meet LTPP precision requirements, this period may still be used as a starting 
point from which to track scale changes.  
 
Table 7-2 is generated with a column for every vehicle class 4 or higher that represents 
10 percent or more of the truck (class 4-20) population.  In creating Table 7-2 the 
following definitions are used: 
 
o Class 9 overweights are defined as the percentage of vehicles greater than 88,000  

pounds 
o Class 9 underweights are defined as the percentage of vehicles less than 20,000 

pounds.  
o Class 9 unloaded peak is the bin less than 44,000 pounds with the greatest percentage 

of trucks. 
o Class 9 loaded peak is the bin 60,000 pounds or larger with the greatest percentage of 

trucks.  
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There may be more than one bin identified for the unloaded or loaded peak due to the 
small sample size collected after validation.  Where only one peak exists, the Peak rather 
than a loaded or unloaded peak is identified.  This may happen with single unit trucks.  It 
is not expected to occur with combination vehicles.  
Table 7-2 GVW Characteristics of Major Sub-groups of Trucks - 170600 –21-Sep-2006 

Characteristic Class 9 
Percentage Overweights 0.1% 
Percentage Underweights 0.0% 
Unloaded Peak 38,000 lbs 
Loaded Peak 80,000 to 84,000 lbs 
 
The expected percentage of unclassified vehicles is 2.2%.  This is based on the 
percentage of unclassified vehicles in the post-validation data download.  
 
The graphical screening comparison figures are found in Figure 7-1 through Figure 7-3.  
These are based on data collected immediately after the validation and may not be wholly 
representative of the population at the site.  They should however provide a sense of the 
statistics expected when SPS comparison data is computed for the post-validation Sheet 
16.  
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Figure 7-1 Expected GVW Distribution Class 9 – 170600 –21-Sep-2006 
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Vehicle Truck Distribution (4-15)
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Figure 7-2 Expected Vehicle Distribution - 170600 –21-Sep-2006 

 

Speed Distribution for Trucks (4-15)
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Figure 7-3 Expected Speed Distribution - 170600 –21-Sep-2006 
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8 Data Sheets 
The following is a listing of data sheets incorporated in Appendix A. 
 
 Sheet 19 – Truck 1 – 3S2 loaded air suspension tractor and trailer (4 pages) 

Sheet 19 – Truck 2 – 3S2 loaded air suspension tractor and tapered leaf 
suspension trailer (4 pages) 

  
 Sheet 20 – Speed and Classification Verification Pre-Validation (3 pages) 
 Sheet 20 – Classification Verification – Post-Validation (3 pages) 
 
 Sheet 21 – Pre-Validation (3 pages) 
 Sheet 21 – Calibration Iteration 1 – (1 page) 
 Sheet 21 – Post-Validation (2 pages) 
  
 Calibration Iteration 1 Worksheets – (1 page)  
 
 Test Truck Photographs (7 pages) 
 
 Illinois Monthly Data Summary (14 pages) 
 
 Illinois Scheduled Maintenance 1 (2 pages) 
 
 Illinois Scheduled Maintenance 2 (2 pages) 

9 Updated Handout Guide and Sheet 17 
A copy of the handout has been included following page 35.  It includes a current Sheet 
17 with all applicable maps and photographs. There are no significant changes in the 
information provided. 

10 Updated Sheet 18 
A current Sheet 18 indicating the contacts, conditions for assessments and evaluations 
has been attached following the updated handout guide. 

11 Traffic Sheet 16(s)  
Sheet 16s for the pre-validation and post-validation conditions are attached following the 
current Sheet 18 information at the very end of the report.  
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